The article continues the formalization of the lattice theory (as structures with two binary operations, not in terms of ordering relations). In the Mizar Mathematical Library, there are some attempts to formalize prime ideals and filters; one series of articles written as decoding [9] proven some results; we tried however to follow [21] , [12] , and [13] . All three were devoted to the Stone representation theorem [18] for Boolean or Heyting lattices. The main aim of the present article was to bridge this gap between general distributive lattices and Boolean algebras, having in mind that the more general approach will eventually replace the common proof of aforementioned articles.
Preliminaries
Let X be a set. We say that X is unordered if and only if (Def. 1) Let us consider sets p 1 , p 2 . Suppose (i) p 1 , p 2 ∈ X, and (ii) p 1 = p 2 .
Then p 1 and p 2 are ⊆-incomparable. Let us note that there exists a Boolean lattice which is non trivial. Now we state the propositions: [20, (29) ]. For every elements x, y of L, x y ∈ I iff x ∈ I or y ∈ I by [3, (21) , (86)]. Let L be a lattice. The functor PFilters L yielding a family of subsets of L is defined by the term (Def. 2) {F , where F is a filter of L : F is prime}.
Observe that (L] is prime. Now we state the proposition:
Examples of Filters in Nontrivial Boolean Lattices
Now we state the propositions: (5) The carrier of the lattice of subsets of {∅} = {∅, {∅}}. (6) Let us consider a lattice L and a subset A of L. Suppose L = the lattice of subsets of {∅}. Then
Let us consider a lattice L and a filter A of L. Now we state the propositions:
(7) Suppose L = the lattice of subsets of {∅}. Then
. Now we state the propositions: (9) Let us consider a non trivial Boolean lattice L and a filter A of L. Suppose (i) L = the lattice of subsets of {∅}, and
Then A is prime. The theorem is a consequence of (5) 
On Prime and Maximal Filters and Ideals
Now we state the proposition: (11) Let us consider a lattice L and an element a of L. Then {F, where F is a filter of L : F is prime and a ∈ F } ⊆ PFilters L. Let L be a lattice and F be a filter of L. We say that F is maximal if and only if (Def. 3) (i) F is proper, and
(ii) for every filter G of L such that G is proper and F ⊆ G holds F = G. One can check that every filter of L which is maximal is also proper. Observe that every filter of L which is maximal is also an ultrafilter and every filter of L which is an ultrafilter is also maximal.
Let I be an ideal of L. We say that I is maximal if and only if (Def. 4) (i) I is proper, and
(ii) for every ideal J of L such that J is proper and I ⊆ J holds I = J. Now we state the proposition: Let L be a lattice. Observe that every ideal of L which is maximal is also max-ideal and every ideal of L which is max-ideal is also maximal.
Let us observe that every ideal of L which is maximal is also proper. Now we state the propositions: (13) Let us consider a lattice L and a filter F of L. Suppose F is not prime.
Then there exist elements a, b of L such that
(ii) a / ∈ F , and
there exists an element u of L such that u ∈ F and a u x}, and
an element a of L, and a set G. Suppose (i) G = {x, where x is an element of L : there exists an element u of L such that u ∈ F and x a u}, and
The theorem is a consequence of (13) and (15) . Proof: Consider a, b being elements of L such that a b ∈ F and a / ∈ F and b / ∈ F . Set G = {x, where x is an element of L : there exists an element u of L such that u ∈ F and a u x}. b / ∈ G by [2, (10) , (8)], [24, (11) ]. F ⊆ G by [24, (6) ]. Let L be a distributive lattice. One can verify that every filter of L which is maximal is also prime. Now we state the proposition:
The theorem is a consequence of (14) and (16) . Proof: Consider a, b being elements of L such that a b ∈ F and a / ∈ F and b / ∈ F . Set G = {x, where x is an element of L : there exists an element u of L such that u ∈ F and x a u}. G ⊆ the carrier of L. b / ∈ G by [3, (22) , (21)], [24, (4) ]. F ⊆ G by [24, (5) ]. Let L be a distributive lattice. Observe that every ideal of L which is maximal is also prime.
Prime Ideal Theorem for Distributive Lattices
Now we state the propositions: (19) Prime ideal theorem for distributive lattices:
Let us consider a distributive lattice L, an ideal I of L, and a filter F of L. Suppose I misses F . Then there exists an ideal P of L such that (i) P is prime, and
(ii) I ⊆ P , and
The theorem is a consequence of (14) . (ii) I ⊆ P , and
The theorem is a consequence of (19) . Proof: Set F = [a). I misses F by [2, (15) ], [3, (21) ]. Consider P being an ideal of L such that P is prime and I ⊆ P and P misses F . Let us consider a distributive lattice L and elements a, b of L. Now we state the propositions:
(21) If a = b, then there exists an ideal P of L such that P is prime and a ∈ P and b / ∈ P or a / ∈ P and b ∈ P . (22) If a b, then there exists an ideal P of L such that P is prime and a / ∈ P and b ∈ P . Now we state the proposition: (23) Let us consider a distributive lattice L and an ideal I of L. Then I = {P, where P is an ideal of L : P is prime and I ⊆ P }. The theorem is a consequence of (20) . Proof: Ω L is prime.
The Stone Representation
Let L be a lattice. The prime filters of L yielding a function is defined by (Def. 
Pseudo Complements in Lattices
Let L be a lattice and a be an element of L. The functors: the set of pseudocomplements of a and the set of dual pseudo-complements of a yielding subsets of L are defined by terms, respectively.
Let L be a distributive bounded lattice. Note that the set of pseudo-complements of a is initial non empty and join-closed and the set of dual pseudo-complements of a is final non empty and meet-closed.
Let us consider a lattice L and elements a, b of L. Now we state the propositions: 
Nachbin's Theorem for Bounded Distributive Lattices
Let L be a lattice. The spectrum of L yielding a family of subsets of L is defined by the term (Def. 10) {I, where I is an ideal of L : I is prime and proper}. Now we state the proposition: (33) Nachbin's theorem for bounded distributive lattices:
Let us consider a distributive bounded lattice L. Then L is Boolean if and only if for every ideal I of L such that I is proper and prime holds I is maximal. The theorem is a consequence of (19) . Proof: If L is Boolean, then for every ideal I of L such that I is proper and prime holds I is maximal by [3, (57) ]. Consider a being an element of L such that there exists no an element b of L such that b is a complement of a. Set I 0 = the set of pseudo-complements of a. Set I 1 = {x, where x is an element of L : there exists an element y of L such that y ∈ I 0 and x a y}. 
Let L be a non trivial distributive bounded lattice. Let us note that the spectrum of L is non empty. Now we state the proposition:
(34) Nachbin theorem for spectra of distributive lattices: Let us consider a distributive bounded lattice L. Then L is Boolean if and only if the spectrum of L is unordered. The theorem is a consequence of (19) and (20) . Proof: If L is Boolean, then the spectrum of L is unordered by [3, (57) , (58) Let L be a Boolean lattice. Note that the spectrum of L is unordered.
